ABSTRACT
INTRODUCTION
The prevalence of overweight, defined as a Body Mass Index (BMI) of 25 kg/m 2 or more, has been rising in recent decades. 176 In the Netherlands, the prevalence of overweight among adults aged 20 years or older has increased from 35% in 1990 to 47% in 2009, 177 compared with a rise from 56% to 68% in the USA
178
. Overweight is associated with various diseases, most notably type 2 diabetes and cardiovascular diseases.
176 In addition, in comparison to employees with a BMI below 25 kg/m 2 , overweight employees have longer sick leave spells 179 and are at increased risk for work disability. 16 In light of its consequences to individuals and to society, prevention and treatment of overweight are essential.
In a systematic review, the United States Task Force on Community Preventive Services found that worksite nutrition and physical activity interventions result in a mean weight loss of 1.3 kg compared with untreated controls at 6 to 12 months, and they recommend the use of these programs. 41 In this review, structured programs that offer multiple group or individual contacts appeared more effective than selfdirected approaches. Consequently, these types of programs should preferably be adopted. However, it will be difficult and costly to provide programs with personal contact at all worksites. A solution could be found in telecommunication technology, like e-mail and phone. Individual counseling by e-mail or phone can take place at a convenient time and location, at a lower cost than face-to-face contacts. Despite this appeal, questions remain about the effectiveness of telecommunication interventions for weight control. Previous studies have shown short-term comparative weight loss from programs providing phone counseling, 47, 48 as well as lack of effect. 49-51 Weight loss programs with personal feedback by e-mail have also shown mixed results.
53-58
No studies providing only telecommunication feedback have been carried out among overweight employees. Likewise, the effectiveness of these interventions beyond cessation of the intervention and the superiority of either method is not known.
The purpose of the ALIFE@Work study was to address these issues. A six-month lifestyle program was developed, aimed at overweight employees and provided by means of a workbook with phone counseling in one group and through the internet with e-mail counseling in a second group. The primary aim was to determine the effects on body weight two years after baseline. Secondary aims were to compare the phone-based program with the internet-based program, and to determine the effects on self-reported waist circumference, diet and physical activity.
METHODS

Study design, setting and participants
Between January and August 2004, about 21,000 employees from seven Dutch service-sector companies received a screening questionnaire that assessed their eligibility for participation.
141, 180 Approximately 25% of the employees were expected to meet the criteria, i.e.: BMI (calculated as weight in kilograms divided by height in meters squared) > -25 kg/m 2 ; paid employment > -8 hours/week; able to read and write Dutch; access to internet (at work or at home); minimum age 18 years; not pregnant; no diagnosis or treatment for disorders that would make physical activity difficult. Eligible employees received further study information and were invited to participate. If they accepted the invitation, a personal appointment was made for baseline body height and weight measurements, at or near the workplace, during working hours. Employees with a BMI < 25 kg/m 2 , as calculated from the measurements, were excluded. The eligible employees were randomly assigned to one of the three study groups.
141, 180 A statistician generated a random allocation scheme in blocks of 18. The allocations were put in sequentially numbered, opaque envelopes which were brought to the measuring locations. If a participant was found to be eligible for the study, the next envelope in the sequence was opened. Blinding of the participants and counselors was not possible, due to the nature of the intervention.
Follow-up body weight measurements were at six months and two years after baseline. Self-reported measurements were assessed at six-month intervals from baseline until the two-year follow-up by means of a questionnaire that was sent to the home address of the participant.
Participants who did not respond to the postal questionnaire received a maximum of five reminders (post, e-mail and phone). Participants who indicated that they wanted to withdraw from the study were asked to report their current weight and reason for withdrawal. Several weeks before the two-year follow-up measurements, the drop-outs received a once-only letter, asking them if they would take part in the final weight measurement. Participants who had withdrawn because of pregnancy or dissatisfaction were not approached.
The study design, procedures and informed consent procedure were approved by the Medical Ethics Committee of the VU University Medical Center, and all participants gave written informed consent.
Interventions
All groups received self-help brochures about overweight, healthy diet and physical activity. Additionally, the phone group and the internet group had access to a lifestyle intervention program, adapted from previous research carried out by HealthPartners in Minnesota, USA.
90 Based on principles of behavior modification, 40 it consisted of ten modules. These modules provided information on nutrition and physical activity, and explained behavior modification strategies (e.g. self-monitoring, goal-setting). The phone group received the program in the form of a workbook. The internet group accessed the program through an interactive website composed of personalized web pages. No diet or exercise prescription was given, but participants were encouraged to set their own behavioral goals towards the Dutch dietary and physical activity guidelines. After finishing each module, the participants were contacted by their personal counselor, depending on group allocation, either by phone or e-mail. The counseling was provided by four trained counselors (two dieticians and two physical activity scientists), according to a standardized protocol, for a maximum of six months.
141
Further details of the intervention can be found in earlier publications about the study.
141, 181
Outcome measures
The primary outcome of the study was change in body weight between baseline and the two-year follow-up. Secondary outcomes were changes in waist circumference, dietary intake and physical activity between baseline and the two-year follow-up.
Trained research personnel measured body height and weight according to a standardized protocol.
141 Body height (cm) was measured at baseline with a portable stadiometer (Seca 214; Seca GmbH & Co, Hamburg, Germany). Body weight (kg) was measured with a digital scale (Seca 770; Seca GmbH & Co, Hamburg, Germany), with participants wearing light clothing and no shoes. Self-reported weight, collected at baseline and follow-up or drop-out (within ±3 months from planned follow-up) was used if there was no follow-up weight measurement. Three outcomes with regard to body weight were studied: 1) weight change at follow-up, 2) likeliness of achieving a decrease of at least 5% of initial weight, 182 and 3) weight change from six months to two years, adjusted for initial weight change at six months.
183
Self-reported waist circumference was measured with a non-tearing paper tape.
141
The focus of dietary intake was on fat, fruit and vegetable intake. Fat intake was assessed with the validated Dutch Fat List.
94 A total fat score was calculated (range 0 to 95), with one fat point representing a daily fat intake between one and four grams of fat, two fat points representing five to eight grams of fat, etc. Vegetable intake in grams per day and fruit intake in pieces per day were determined from a validated short fruit and vegetable questionnaire.
95, 96 Physical activity was measured with the validated Short Questionnaire to Assess Health enhancing physical activity (SQUASH).
97
MET-minutes per week for total physical activity were calculated from this questionnaire.
180 Possible confounders were assessed by questionnaire. These included age, gender, level of education, country of birth, marital status, smoking behavior, medication for certain health conditions, and the number of previous attempts to lose weight.
141 Lastly, counselors recorded contacts with participants in a participant management system.
Sample size
An a priori power calculation to detect a weight loss of 1.4 kg (standard deviation [SD] 6.8 kg) between two groups with 90% power in two-tailed tests at a significance level of 0.05, determined the sample size for each group at 500. Thus, 1500 participants were needed for the study.
141 No allowance was made for drop-out.
Statistical analyses
Groups with complete and incomplete data were compared on baseline values by two-sided t-tests and Chi-square tests. Participants who became pregnant or died during the study were excluded from all further analyses. Analyses to determine effectiveness were based on group allocation, regardless of the actual intervention received or of adherence to the intervention.
Multiple linear regression analysis was performed, with the follow-up value as the dependent variable and adjustment for the baseline value. Assumptions of linear regression analysis were verified with residual analysis. Binary outcomes were analyzed with logistic regression.
For the primary analysis of body weight, missing follow-up weight was multiply imputed. Five different data sets were created with Multivariate Imputation by Chained Equations (MICE).
166 Baseline weight, available mid-point (6, 12 and 18 months) and follow-up weight, group allocation, intervention adherence, age, gender and level of education were included as predictors in the imputation model. Each of the five datasets was analyzed as specified above. The estimates were pooled, using methods described by Rubin.
166
Secondary analyses were performed for participants with complete baseline and follow-up data for body weight, waist circumference, diet and physical activity; i.e. complete-case analysis. In the secondary analyses of body weight, confounding was checked by adding a possible confounder to the regression model. A variable was classified as a confounder if the coefficient of group allocation had changed by 10%, compared to the unadjusted model. The multiply imputed datasets were generated with R version 2.7.1.
168 All analyses were performed with SPSS version 15.0 and p-values < 0.05 were considered to be significant.
RESULTS
Participants
The majority of the participants were male (67%) and wanted to lose weight (85%), as shown in Table 5 .1. About a third of participants (34%) were obese (i.e. BMI ≥ 30). Approximately one in six took medication for certain co-morbidities (hypertension (10%), hypercholesterolemia (6%), depression (3%), diabetes (2%), myocardial infarct (1%) and angina (1%)). The flow through the trial of the 1386 employees randomized is presented in Figure 5 .1. Between baseline and the two-year follow-up, 630 participants withdrew from the study and three participants died. Lack of time or loss of interest in the study and, in the control group, lack of personal benefit, were the main reasons for withdrawal (Figure 5.1) . Of the approached drop-outs, 121 attended the follow-up weight measurement. Loss to follow-up was equal in all study groups. However, participants with missing follow-up weight measurements differed on several characteristics from complete cases. Most important was a mean 2.9 kg (95% confidence interval [CI] 1.4 to 4.4, p< 0.001) higher baseline weight. Furthermore, incomplete cases in the phone group showed 1.6 kg (95% CI 0.3 to 2.9, p=0.01) less weight loss at six months. Adherence to the intervention also differed significantly. The median (inter-quartile range [IQR]) number of counseled sessions among incomplete cases in the phone group was 2 (0 to 4) and 10 (3 to 10, p< 0.001) among completers. In the internet group this was 1 (0 to 4) and 5 (1 to 10, p< 0.001), respectively.

Control n=460
Phone n=462 
Intervention adherence
The median (IQR) was 4 (1 to 10) sessions in the phone group and 3 (0 to 8) sessions in the internet group. Of participants in the phone group, 34% completed all counseling sessions, compared to 18% in the internet group (Figure 5 .1). Table 5 .2 presents the results for body weight at baseline and at the two-year followup. Figure 5 .2 provides an overview of the weight change over time according to study group, including weight loss at six months. These results are based on the multiply imputed datasets created for the present study. The intervention groups experienced significant weight loss at six months, compared to the control group: 1.6 kg (95% CI -2.2 to -1.0) in the phone group and 0.7 kg (95% CI -1.2 to -0.1) in the internet group. At two years, weight loss within all groups was significant, as depicted in Figure 2 . However, no significant differences were shown between groups (Table 5. 3). Among complete cases a significant weight reduction of 1.2 kg was found in the internet group, as compared with the control group (Table 5. 3). Conversely, the likelihood of a 5% weight loss among complete cases was significantly higher in the phone group than in the control group (OR 1.7, 95% CI 1.1 to 2.7, p=0.032), but not in the internet group (OR 1.6, 95% CI 0.99 to 2.5, p=0.053). No confounders were identified.
Body weight outcomes
In the direct comparison between the intervention groups, participants in the internet group gained 1 kg less than participants in the phone group who experienced the same weight change at six months in both the primary and secondary analysis (Table 5. 3). (n=448) Phone (n=453) Internet (n=450) The data-points characterize mean weight changes at baseline (0), six months (6) and two years (24) within each study group, with the error bars representing the 95% confidence interval around that change. Waist circumference, dietary behavior and physical activity outcomes Results for waist circumference, fat and vegetable consumption, and physical activity can be found in Table 5 .2. The comparison of these outcomes between groups showed no significant results, although the direction of the differences was generally in favor of the intervention groups (Table 5. 3).
DISCUSSION
The main finding was that the six-month lifestyle program, either offered as a website with e-mail counseling or as a workbook with phone counseling, was not more effective for achieving weight loss, or improving diet and physical activity after two years, than self-directed materials, among all employees included in the study. In contrast, among the participants who provided follow-up data, the internet program resulted in significantly more weight loss than the self-help brochures, and participants from the phone intervention were more likely to achieve a 5% weight loss.
Adherence to the intervention was limited, with half of the participants completing less than three sessions (internet) or four sessions (phone). Weight control studies that select participants who are prepared to comply with all intervention features have shown much higher attendance rates.
184 Selecting employees for their interest in using fundamental elements of the program, such as self-monitoring and doing homework assignments, could increase adherence, and likely the effectiveness of the program. Further research should be directed towards other factors influencing participation, such as user preferences and needs. This information could be used to improve telecommunication programs, and to develop tailored formats for different user groups.
It is not possible to compare the results of this study with those from similar trials. Few weight control studies in the work setting have evaluated effects on body weight more than six months after baseline, and none have done so 18 months post-intervention.
23, 41, 185
The same applies to telecommunication lifestyle interventions.
52, 186
One trial evaluated the two-year effects of the lifestyle counseling program after which the current intervention was modeled, on body weight in a managed care setting at two years. 51 Counseling was provided either by phone or post and was available for the complete trial period. The present study confirms their finding of a nonsignificant weight difference between usual care and phone counseling.
51
The result found in the complete-case analysis, a weight loss of 1.2 kg among the internet participants, is comparable to that found in a systematic review of worksite lifestyle programs, i.e. a mean incremental weight loss of 1.3 kg at 6 to 12 months.
41
However, this study finds this amount of weight loss at the longer follow-up of two years. It has to be noted that loss to follow-up in the pooled studies was lower (range 0-29%) than in the current study (43%). Thus, the present results could be more biased than those of the reviewed studies.
CI, confidence interval; MET, metabolic equivalents; 1 Adjusted for baseline body weight; * significant difference, p < 0.05.
Variable
Difference ( Selection bias in this trial is confirmed by differences detected between complete cases and incomplete cases, and by the results from the primary analysis in which missing data were multiply imputed. In the latter a smaller and non-significant weight loss was found in comparison to the control group. This could be related to the lower adherence to the counseling sessions among non-completers, as lesser program utilization is associated with poorer outcomes.
52, 186 On the whole, worksite nutrition and physical activity programs do not result in large weight losses, probably because they are not designed to do so.
41 They usually aim to decrease risk for cardiovascular disease, or achieve a healthy lifestyle, and do not offer the comprehensive, intensive and prolonged strategies needed for extensive weight loss.
41, 187 Similarly, the current intervention aimed for small, sustainable lifestyle changes, so large weight losses were not to be expected. Considering that 85% of the participants wanted to lose weight, in the future more emphasis could be placed on caloric restriction by providing diet plans. Other strategies could be employed to enhance further weight loss and to reduce weight regain, such as environmental changes, 188 prolongation of the program 187 and offering on-site exercise classes.
A secondary aim of the ALIFE@Work study was to compare the effects of counseling by phone with the effects of counseling by e-mail. Immediately after the intervention no difference was found between phone and e-mail counseling.
180 The mean weight loss at two years did not differ either, although, in complete cases, only e-mail counseling produced a significant weight loss compared with the control condition, whereas only phone counseling participants were more likely to achieve a 5% weight loss. In the direct comparison with phone counseling, e-mail counseling reduced weight gain between six months and two years, despite the fact that the internet group was counseled on fewer modules than the phone group. These results suggest that the internet-based program might be more effective for sustained weight loss and prevention of weight gain than the phone-based program, but other studies are needed to verify this.
Further aims of the study were to assess the effects of the intervention on waist circumference, diet and physical activity. This was evaluated in participants with complete data. Directly after the intervention, waist circumference decreased in both the phone group and the internet group, while the phone group significantly increased their physical activity, and decreased their consumption of fat, compared with the control group.
180 At two years, all groups showed a decrease in waist circumference and fat intake, and an increase in physical activity, but the differences between the groups had disappeared. This is in contrast with the finding that the complete cases in the internet group had a significantly lower weight at the two-year follow-up. It is possible that the small variations in behavior that would explain this difference could not be detected from the questionnaires that were used.
94, 96, 97
An important limitation of the study is the rate of loss to follow-up; 29% at six months 180 and 43% at two years. This is in line with rates of attrition seen in other worksite weight-control studies.
41 At six to twelve months the mean attrition rate is 24%; mean rate at 24 months could not be established due to lack of studies. Missing body weight data were multiply imputed, to allow for an analysis of all participants. Variables that correlated with loss to follow-up were included as predictors in the imputation model, which makes the estimates resulting from this analysis plausible.
189
Additionally, in a recent study on missing data in obesity trials it was found that multiple imputation is superior to simple imputation methods (e.g. baseline carried forward).
190 Nevertheless, clear-cut conclusions cannot be drawn based on this study. Future trials in the work setting should look at methods to improve retention.
Noteworthy strengths of the study include the adaptation of a theory based intervention to the Dutch occupational setting; the broad selection criteria; the objective measurement of body weight for the majority of participants; the substantial sample size; and the long follow-up period.
In conclusion, the six-month lifestyle intervention, offered through a website with e-mail counseling, or as a workbook with phone counseling, was effective for weight loss at six months. Eighteen months after its cessation, no differences in weight control, diet or physical activity were seen in comparison with general lifestyle brochures, among all employees included in the study. Nonetheless, among employees with available follow-up data, modest long-term weight loss was seen in participants of the internet intervention. There are also indications that the internet intervention was more effective for sustained weight loss than the phone intervention. Internet programs such as the one studied show potential for use in the occupational health setting after improvement and when offered to selected employees, but more research is needed to confirm this.
